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ABSTRACTAn alternative therapy to diarrhoeal episodes induced by E. coli is represented by probiotic strains (e.g 
Lactobacillus), which are able to maintain the gut micro-flora in optimal parameters. This work highlights the 
inhibitory potential of probiotics (L. plantarum ATCC 8014) over the enteropathogenic bacteria like E. coli ATCC 25922. For this study we co-incubated L. plantarum with E. coli in MRS broth at different concentrations (109, 108 CFU/mL – L. plantarum with 105, 104 CFU/mL – E. coli, 4 groups) for 24, 48 and 72h at 37oC. After co-incubation, 
E. coli colonies developed on Levine media were counted towards the control. E. coli colonies decreased after 48 and 72h of co-incubation with L. plantarum. Also, was noticed that L. plantarum (108 CFU/mL) completely inhibits 
E. coli (104 CFU/mL) after 72h of co-incubation. This work proves the inhibitory potential of probiotic strains (L. 
plantarum ATCC 8014) against enteropathogenic bacteria (E. coli ATCC 25922).
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INTRODUCTIONAccording to the Food and Agriculture 
Organization’s definition, probiotics could be 
defined as follows: “Live microorganisms which 
when administered in adequate amounts confer 
a health benefit on the host” (FAO, 2002). At the 
intestinal level, various factors can influence and 
disturb the balance between the gut microflora and 
the human or animal host (Gibson and Fuller, 2000; 
Ștefănuț et al., 2015). It is well known that probiotic 
strains exert beneficial effects on the human health through a series of mechanisms involving 
antimicrobial and hypocolesterolemic action, 
anticancer, metabolic and immunomodulatory activity etc. Some studies reveal that the intestinal microbial ecology is disrupted by the overload of 
the pathogenic microorganisms like C. difficile, 
E. coli, which may trigger serious conditions like 
diarrheal episodes, especially among children 
(Călinoiu et al., 2016; Sârbu et al., 2015). The action mechanism of probiotic bacteria is 
represented by their ability to synthesize organic 
compounds with antimicrobial activity (lactic 
acid, acetic acid, formic acid, propionic acid, 
hydrogen peroxide, bacteriocins, antibodies, etc) against invading and pathogenic microorganisms. 
Moreover, the probiotic strains are capable to 
restore the intestinal microflora after the damage 
induced by the antibiotic treatments (Sârbu et al., 
2015; Zhihui et al., 2012; Daeschel et al., 1990).
MATERIALS AND METHODS
The present work was performed by co-
cultivating on a common medium, namely MRS 
broth, a probiotic strain of L. plantarum ATCC 8014 
(L.p.) with a pathogenic strain of E. coli ATCC 25922 
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(E.c.). Prior incubation, the strains were activated 
in MRS broth (L. plantarum) and nutrient broth 
(E.coli). An inoculum with both activated strains 
was diluted in saline sterile solution (0.85%) in 
order to establish the optimal concentration (109, 108 CFU/mL – L. plantarum with 105, 104 CFU/mL – E. coli). After the concentration was determined, 
using the spectrophotometer ND-1000 UV/Vis, the 
strains were co-incubated by forming 4 groups, 
for 24, 48 and 72h at 37oC (group I: 109 L.p. + 107 E.c; group II: 109 L.p. + 105 E.c; group III: 108 L.p. + 105 E.c; group IV: 108 L.p. + 104 E.c). Following 
the co-incubation, an inoculum from each group was placed and incubated on a selective media 
(Levine) to observe the growth of E. coli colonies. The developed colonies were counted towards the control. The control group was made by incubating 
E. coli strain at concentrations of 107, 105 and 104 CFU/mL on Levine media. Each concentration 
was incubated at 37°C for 24, 48 and 72h. The 
developed colonies were analyzed using the plate counting method. 
RESULTS AND DISCUSSION 
Regarding the control group, the E. coli strain developed as follows: - after 24h: 45x107 CFU/mL, 31x105 CFU/mL, 1x104 CFU/mL;- after 48h: 244x107 CFU/mL, 35x105 CFU/mL, 4x104 CFU/mL;- after 72h: 600x107 CFU/mL, 45x105 CFU/mL, 5x104 CFU/mL. Considering the co-incubation of L. plantarum ATCC 8014 with E. coli ATCC 25922, important results were obtained. The E. coli colonies 
developed on Levine media, were significantly reduced compared to the control group:- for group I (109 L.p. + 107 E.c): 130x107 CFU/mL (after 24h), 200x107 CFU/mL (after 48h), 350x107 CFU/mL (after 72h);- for group II (109 L.p. + 105 E.c): 28x105 CFU/mL 
(after 24h), 30x105 CFU/mL (after 48h), 25x105 
CFU/mL (after 72h);- for group III (108 L.p. + 105 E.c): 20x105 CFU/mL 
(after 24h), 25x105 CFU/mL (after 48h), 20x105 CFU/mL (after 72h);- for group IV (108 L.p. + 104 E.c): 1x104 CFU/mL 
(after 24h), 2x104 CFU/mL (after 48h), și 0x104 CFU/mL (after 72h). 
Based on the results obtained with the four 
groups, it can be pointed that the probiotic strain of 
L. plantarum ATCC 8014 having a concentration of 109 CFU / mL has the ability to significantly reduce the growth of E. coli ATCC 25922 strain at lower 
concentrations (107, 105, 104) after a longer co-
incubation time (48h, 72h). In the case of group IV, it can be noticed that E. coli strain was completely inhibited after 72h of co-incubation.  These results are comparable to those obtained by Kumar et al. (2016) regarding the 
probiotic strains inhibition potential (L. plantarum 
and L. acidophilus), both in vitro and in vivo, on the entero-enteroaggregative E. coli strain (MDR-
EAEC). These authors found that probiotic strains having a concentration of 1010 CFU/mL inhibited the development of MDR-EAEC at a lower concentration of 108 CFU/mL after 72 hours of co-
incubation. Moreover, these authors have shown that L. plantarum in synergy with L. acidophilus at a concentration of 1010 CFU/mL have the ability to inhibit the growth of the enteroaggregative E.coli 
(MDR-EAEC) after only 24 hours of co-incubation 
(Kumar et al., 2016).
CONCLUSION
  With the present study we conclude that the probiotic bacteria species have the potential of 
secreting certain compounds (diacetyl, hydrogen 
peroxide, bactericidal compounds), due to which the development of some pathogenic or possibly pathogenic strains are inhibited. 
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